The actual challenge for requalification of existing offshore structures through a rational process of reassessment leads to state the importance of Response Surface Methodology. At different steps along the quantitative analysis, quite a lot of approximations are performed as a surrogate for the original model in subsequent uncertainty and sensitivity studies. We propose a geometrical description of the n th order Stokes model in the form of a random linear combination of deterministic vectors. These vectors are obtained by rotation transformations of the wave directional vector. This allows discussing the complexity level to be introduced in stochastic modeling of the wave velocity and of Reynolds and Keulegan-Carpenter numbers, within its relevance for the probabilistic mechanics analysis of offshore structures. In situ measurements are used to perform ranges and distributions of basic variables. Statistics of hydrodynamics coefficients are analyzed.
INTRODUCTION
Nowadays one third of the existing offshore platforms are asking for a life extension. It is well recognized that the probabilistic approach gives an efficient quantitative means for updating additional informations and for measuring the relative change in safety level compared to a predefined requirement. During this last two decades, the efforts were concentrated to develop methods and their corresponding softwares for structural reliability analyses. More and more in recommended practice, resulting failure probabilities and/or reliability indices are introduced for elaboration of LRFD rules (JCSS, 2001 ) and comparison of design proposals. The actual challenge is to provide rational procedures and decision aid tools related to the requalification of offshore structures where the structural and mechanical integrities are important criteria. The required structural behavior can be considered at the output of a system which varies in response to the changing levels of several input variables. The Response Surface Methodology (RSM) comes of course, as a basic formal aid-tool (Labeyrie, 1990a; Schoefs, 1996) . Current thinking is that starting from environmental loadings and resistance factors in view to obtain reliability indices, the models are to be provided meaningfully. It means that the response curves must be based on some prescribed understanding of the underlying mechanism (Labeyrie et al., 1995) . In particular, the time evolution of the wave propagation is usually described by second order partial differential equations within more or less simplified boundary and initial conditions, known as Navier-Stokes equations. Useful reviews of wave loads acting on offshore structures are available in a series of articles (Standing, 1984; Lightill, 1996) . They focus on the deterministic aspects mainly. We propose a formal representation of the wave kinematics field, following a geometrical viewpoint. The n th order Stokes model has the form of a sum of n vectors, each of them being obtained through suitable similarity and rotation transformations of the wave direction vector. The similarity ratios and the rotation angles are random functions of which the stochastic fluctuations depend of the wave height and of the wave kinematics intensity process. After analyze the structure of the stochastic processes, the response surface is expressed as a simple response surface for Reynolds and Keulegan Carpenter numbers, to make it tractable for fatigue and extreme loading computation in presence of marine-growth (Schoefs and al., 2004) . Output distributions of drag coefficients are thus obtained and analyzed. Two sites are considered for illustration: one in North Sea and another in Guinea Gulf.
GEOMETRICAL
MODELLING OF THE WAVE KINEMATICS AND BUILDING OF MATRIX RESPONSE SURFACE Physical time scales of wave actions are taken into account with practical efficiency, by identifying sea-states as stationary components of a piecewise second order stationary ergodic and differentiable in mean square random process (Labeyrie, 1990b) . As an extension of the Generalized Harmonic Analysis, the stochastic process theory considers functions indexed by space/time parameters and with values in a so called complete probability space (Parzen, 1967) . One way of describing a stochastic process is to specify the n-dimensional joint probability law whatever n. Another means is to give an explicit formula for the value of the process at each index point in terms of a ISBN 978-1-880653-68-5; ISBN 1-880653-68-0(Set); ISSN 1098-6189 (Set) 
